^fl tt ^ ^ ^- ^ ^ 

KOREAN INTELLECTUAL 
PROPERTY OFFICE 

This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



§j ei s. 

Application Number 

§ §J y i i 
Date of Application 



§1 

Applicant (s) 



PI 




10-2002-0040474 



2002 13 071! 111J 
JUL 11, 2002 

Hynix Semiconductor Inc. 



2003 



04 



16 



COMMISSIONE 









I CD 







1020020040474 



3 2003/4/17 



[§£g!s] 

[saasi as] 

r yj-cM oj cm ^ cm xi ] 

ISO — f O cl_ o o J 

[*SCi] 
[93] 

[ciiaiei] 
[3S] . 

[CH £1213 = ] 
[3921 ^§231] 

[3^1 

[^3] 
[flXI] 



[^4=S] 

[^AJS^PS] 

[»3II] 
[§¥Aj#] 



0006 

2002.07.11 

SIS 

Boosting circuit 

( ^)mo|!=!^ St£ 
1-1998-004569-8 



I — CZ3 1^ 



9-1998-000265-6 
1999-003525-1 

ry oj >d 

KIM.Eui Suk 

690730-1036110 

467-860 



93I 



0ISAI 



1=1 fcll-S 



(HOI El & 148-1 SIOIM^ 



Ah^^jCHOF 1§ 106-404 
KR 

xii4252i ^goii £iaioi ^i£i aoi *ssma. a 

¥ (9J) 



20 
2 
0 
0 



2 
si- 



31,000 m 

1. fief AH- 9 All AH ( 



29,000 S 
2,000 S 

0 SI 

0 



23-1 



1020020040474 ^ 2003/4/17 



- ^ 3-^, ^ A]^> ATD Al^ofl tcj-ej- 71 



*1 



tf* iH^M 71^ £oj- ^ ^ S ^ f ATD ^ ^ 

^3 #^^>7] fl« 1 JjL^ -c 3 -4 > ^-7] ^ x 

"-^ ^ #Sfl^ v])S.^ ^Sr #7} #Sfl4=) nflss] 

1^ TllolE cj-^H o]7>£l^ # 7 ] Tfl 1 JjL^ ^oj-ofl t^ej- 

€S*£)Sr €^ SjS.^, ^-71 1 J^o} ^oj-aj. ^. 7] ^ # ^ 

°" ^ ^ ^ 1 ^ *d<SSr 9\7}f>}7] iflig 

sL^l ^ ^oj-6fl ttj-ef ^^Eloi -7^1 efl^o] »^ ^.g. # ^ 

*>7l ^ *fl 2 o]^^, -H^^ol nflo] ^ ^ af-o] ofl ^ 



£ 1 

Ml SHI 

5)5., f-gj)-} nfls^ ^ ^ ^e e ^ 
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-T-— ^ s)S{Boosting circuit} 

^ 2^ -g- ^ofl <4€- 2] 5.^1 3-g-£]Tr <H = efli €°1 ^# -tlJl *1<3 5] 

Si. 

11 : S)SJf 12 : ^ 1 

13 : l-efl^ ^ ^ sis. 14 : S)S^- 

15 : 2 ioi : ATD ^<g-f- 

102 : 7l§ *l<y- ^-^71 103 : 1 ^$\% ^ 
104 : *\] 2 ifl^J 
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<11> ^- l^^- 3\S.°\] %SL^-, ^} ^Eflyj-o] S-^^a^ 1 w-^^ 



^ 1.8-2.4V ^5L<y3l, -*f^-g- ^ 4-5.4V ^5. 

ol^l^ ZL oj^-o] ^ ^ o^cf. ^i^ol 5.5V oj^-O.^ ^c^olofl o} 7 }-£] 

# 
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<13> -g- ja.^ ^-g-S] ^ Jfi^ *d°*M: ^*Rr 

<14> ^-^oj t}s. S.^^- -j-Sfl^ 4^; ol-§-*H -T-^^ ^"i" 



<15> a. ^o\] vty& Jf^tg 5]^.^ xl^sl ATD ^IS^l 4^ 7]§ *I<?M: «J- 

4N^7l ^tb 7)& -*7l ATD *]Jr<4 ZL ti>^ Aj^ofl rcj-s]- 

#^^>7) ^fV *fl 1 ^7] 71^ ^7) 1 

^«y-ofl ^sfl^ ^2.5} ^1- ^"71 #Efl£| *fl5LE] 4^ Tfl 

olH < ?]7}£l^ ^>7l ^] 1 ^#2} ^<y-ofl ttf^- ^15L7]- >£§}-5} 

^ 215.^-, ^-71 1 ^oJ-ot]- ^ ^^ofl u}ej. 

^"71 *1] 1 Jfi^ ^ Sl7>*M 

^■71 ATD +13L*\} ^ ^}o\) 7JQ ^oj-^ ^^Jl, s&7\ 4 1 JjL 

^ ^ ^°*H 4^ ^^£H ^7}7] efl^ JjL^lg #^^>7l ^ 

t 
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°W2} *\3. 4^- 4 c #t!: ^4^- 3J°H, #4 ^4 ^ 7flA]7> 

4#4-E^- *H, °1 4# §<>H^ *^ V 4 ^Hf 7>^1^^7ll 1^4 ^4X1 

^3^4 ^sfl Xl^fe ^Ojcf. £.^M14 -g-H JfJ^ ^Oj lit 4W4. 

<17> £ l£- ^ofl 4^ SjS-SS.^, 4^4 £4 ^€4. 

<18> 7)^ ^ <HE^|A ^o] ^ ATD4 f") -tl^l- rdl^ A] 

?> 4 £4 4 fee] ^^4^ ATD lis. 4 <3 -¥-(101)4 ATD US. 4 -¥-(101)4 a]Ji 

°fl 44 4§ lHW4£r 7l§ *}<3- ^7l(102)S ^^4. 

<19> *j] i jjL^tg ^r^(12)^ ATD ^1Jl4 Xl l tfl^l Xl 3 o]tHE|(Iii 113)* Jf-efl 

aV^ 4<£€ ATD ^]J:°fl 4*fl XI 1 lc=(Qll)S 4i^4 #45. 44^-3] , 4^4 

£4 ^44. #4(Vcc)4 Xl 1 id^(Qll) A\o]d\] ^] 2 2^c(q 12 )o) ^\<#6\] ir)-e). 

t 1 ^^^ 1 PMOS S^*liEi(pii)7}- ^€4. Xl 2 ^JE.(Q12)4 34 ^KVss) 4 

ATD ^1Jl4 44 ^4tt Xl 1 NM0S ^4^4 (Nll)7> ^4 JI, Xl 2 2n=(Q12) 

4 Xl 1 i^(Qll) a}o]o\] ATD ^15l<Hl 44 Xl 2 PMOS (P12)7V 3 4? 

€4. Xl 1 lc^(Qll)4 ^4 ^>(VSS) 4°H1 *\] 1 7fl3flAlE-](Cll)^ Xl 2 NM0S H314 
^Bi(N12)7> 4*S ^S^t-fl, Xl 1 7flX]4^(Cll) ; b Xl 1 44 Xl 3 <=Q44(I11 vfl^] 

113)1- -i-sfl o>^i 4<^4 ATD 451- ^#44 , Xl 2 NM0S B^4^Ei(N12)^ ATD 

H±<$ 44 ^^tf. ^1-7] Xl 1 ^ Xl 2 PMOS H^4^&I(P11 ^ P12)^ 444 ^o] 
X) 1 ^£L(Q11)4 ^44. 

<20> ^gflx, nfl^e} ^ ^ S]^.«-(13)^ ^^(VREF)^ Tfl i ^=(Qll)s] ^ofl 

44 ^44, #eH4 °fls.s1 €(Mll)4 XMS<H1 443^ xl 1 i^(Qii)4 44<>fl 
44 #^ #<3-4 444 ^44, 4-§-4 ik°] ^44. 4^ 44(Vcc)4 XI 3 £= 
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(Q13) AHofl tIHB ^>7> 3*1 ^>(Vss)^ 4] 3 PMOS Hft*!^ (P13)7> ^ 

^£]ZL, 41 3 ]n £1(0.13)54- 3*1 ^XVss) *H4l 7]§ ^(VREFHl 4^ 4^3^ 41 
3 NMOS Btffl^l^e)(N13)^ 41 1 i^^(Qll)^ ^ ^^^^ € 2i^s\^ 

#4141 oil £ el H(M11)<4 31 3^4. <47H, #Bfl^ 4|s.sl H(M11)^ UV ±7]& 
^ °flM<4 2V# Vlt^. 

<2i> i^^l 5lS-¥-(14)^ #21141 41-2L21 <fi €4) (13)^1 #^<y 3 lcE.(Q13) 

si ^^^1- 41 1 in=(Qll)2l ^41 *H 1 ^=(Q11)^1 Sfe ^SXVcc)^- 

41 4 lc=(Q14)3. ^^H, *4-§-4 ^T°l ^€4. 41 1 i^H 1 4^(103)^ 41 3 = 



(Q13)^l al^Al f}^ z\] 4 <y^Ei(I14)Sl #^ 41JL41 ttl-el- 41 1 iiH(Qll)<4 # 

£1 5E^b 5.^- 41^ #^tX}. 41 4 PMOS B€*1^4 (P14)^ 41 1 ^H(Q14)3}- 

41 4 i^=(Q14) AVojofl ^^£l<4 ^ l 4^(103)^1 41JL41 4^ ^€4. 

^1 2 ^^1%1 4^(104)-^ 41 4 ^ 41 5 <?] *\ 3 ( 1 14 ^ 115)41 51*11 *1<3^ 41 3 ^B. 



(Q13)sl ^i^|4l ^ 41 1 ^^(QlD^l ^ 41^51 t^W. 41 5 

PMOS H^H^l^Bi(pi5)^ ^KVcc)^- 41 4 i^EL(Q14) ^H4l 3 41 2 

4^^(104)21 #^ Ai^oll u}-^ ^^cf. #7) 41 4 PMOS B^1^(P14)^ H<4 41 1 
in= (Qll)fif ^^S|JL ( 41 5 PMOS H^^l^Bi(pl5)2l ^o] *\] 4 ii^.(Q14)^ 
<22> *il 2 ^-^^ 4^(15)^ ATD ^l] 4 ^ ^(Q14)41 ^sfl ^>(VB0OT)4l # 



4 ^(Vcc) SEtt 14-5-21- £<4 ^€4. ^ #7XVcc)4- 



^XVBOOT) ^\o]o\) *fl 5 2r.JEL(Q15)^ 421- ^g-S)^ 41 6 PMOS B€^l^^ 

(P16)7> ^^siq-. 41 5 i^EL(Q15)2l- 3*1 ^XVss) A>o]ofl ATD 412.41 ^ ^^^t= 
41 4 NMOS H^^1^&KN14)7> 3^3^, *j) 5 lcS.(Q15)sJ- #^ ^XVBOOT) *\°]<*\ ATD 
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Al^ofl n)-^ ^-g-s]^ *j| 7 PMOS B€*1^EKP17)7> ^^slcf . #^ ^V(VBOOT)^ 
^XVss) *}°)A A 2 ?fl5flAlE-1 (012)4 A 5 NMOS H^l^Ei (N15)7}- 1 ^sq^c-fl 
, XI 2 7flsflAlEi(C12)Tr Xl 4 lc=(Q14)4 3l$H 4*fl ^^5]^, 5 NMOS H^l^ti 
(N15)fe ATD ^Jli 4^ t 2 -^^. -SM A 6 A 7 PMOS H^^l^Ei(P16 ^ P17)^ 
48 o] ^ ^XVBOOT)^ ^s}cf . 



^3! «M (standby) 2.^°1H^ ATD ^]iL7} S-f -MS. ^sq^tfl, ATD ^lS7> S 
-T- <#r%3- °J.7}S\t£ ^ ! JjL^ ^^(12)^1 xfl 1 ^ A 2 NMOS H€*1^3 (Nil ^ 
N12)7> H^^slJi, XI 2 PMOS H^^]iEl(P12)7l- H-gr^cf. ttj-^ , A 1 i^=(Qll)4 
Sl^fe XI 2 i^EL(Q12)£] ^4 ^1 ^tf. ZL^c-fl, ^■Bfl^ ATD ^1J17> A 1 *fl*l 

A 3 ^1^ ei (111 tfl*i mm *m *y^s\jL, o) ^ x 

Ei(Cll)7> ^*14<H A 1 ^J=(Qll)fe- A 1 ^(a)» -fr^l*>7fl ^tf. nJ-eM, XI 1 
= (Q11)4 -S-^tb -n-*l*Rr A 2 laJE.(Q12)3E. *fl 1 ^(a)^ -fM*>7fl 

5]J1, o]^ 01 ^ 1 PMOS H^l^EKPlD^ ^-2.^4. tb^, ATD dt^j Aj^V 

^l'S^lfe ATD ^^-¥-(101)4 ATD *1 odjJjL ( 10 1)0] ^33 ^liofl 42} 7^ ^ 

iHW^lfe 7l§ ^ ^A|7l(102)S ^Sjir 7l§ SjS-^-(ll)^ 

-M*] 7l$ ^(VRHO-S- #^t!:4. °H 14s} A 3 NMOS B€*l^El (N13)7> 
7] nfl§-ofl #Hfl4=| ^lS-el ifi ^ 33.(13)21 *jj 3 ^=(Q13)^ *M #e||» ^le>7fl 
€4. <M# -R-*l X| 3 ^=(Q13)^ ^l^H] o)*fl i^^J ^ S «-(i4)^ ^ ! 
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i^^3 ^#(103)£- ^-Hflo] ai^s. f^sj-ji, 2fl 2 >ifl4) ^#(104)^ «H ^-Efl 

^ °H1 *fl 5 PMOS B€^l^(Pl5)fe ^H^JI, ^ 4 PMOS H 

®*\^&\(PU)^ €^r€^". 4^1, ^1 1 ^=(Q11)^ z\] 4 ^-EL(Q14)5. 

3-, °1 #3H1 ^*fl *ll 2 ?11^a1e1(C12)71- f^sH i2*KVB00T)-E 1 a ) 

5. H^^H^cf. ATD ^1^7]- S^- ^-EflS. ^]7>£|7l nfl^-ofl 2 ^^(15) 

£ ^1 1 Jf-^tg ^^(12)^ ^^*>7ll -§-a|-=)ol #3 ^KVBOOT)^ ^ 1 ic=(Qll) ^ 
4 J^^(Q14)i2|- ^ 1 ^(a)-I- 4MS}7fl ^4. 

7>sl^ 1 ^(12)^ 1 ^ 2 NMOS B^^l^EKNll ^ N12)7> ^-&£]J1, 

^1 2 PMOS B^l^Ei(pl2)7}- H^H^M *fl 2 t^(Q12)^ S-f #EflS 
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^cf. 3.-f 4>Bfl# -H-^l^-fe ^| 2 icJ=(Q12)£] ^ofl o^gfl j PM0S E^ )iE j ( P11) 

y\ #Q ##(VccH Xl 1 i^E.(Qll)S. ^-g-^th ^X\ t ol^ofl 

a)S =B]*M€ ^ 1 i^=(Qll)^ ^ 2 ^(Vcc+a)!- -fr^l*>7fl €4. ATD 4! 

31* ATD ^IJ: ^^-?-(101)^ ATD 41 J: *1 ^(101)3 a]^ 

°)1 71 § ^A]7l^ 7l§ ^ ^7l(102)S ^£)^r 71^ ^ 3 

S^-(ll)^ ^o] ^-Eflo^ 7l^ ^^-(VREF)* o]6fl t^e). x| 3 ^ e^*]^ 

(N13)7> €^£]7] nflS-ofl ^sfl^ xiJEB] ^ ^ 3)5.(13)^ XI 3 ^(Q13)^ 

#efl4=) »l| S. 51 -t(Mll)^ 7fl°jH4| ^]7>£l^ ^oj-ol) rcj-ej- ZL ^^7f ^g^cf. zifi^l, 

#Hfl3 *fl£.£] €(M11)^ 7llolH<Hl ^]7l-£)^ Xl 1 ^JE.(QH)7]- ±% ^oj-, ofl«<X 3 

* ^°d-(Vcc)^l 1.7~2.6V^ tfl xl i il =(Qii)7> 2.5-3.5V -fi-^*>7fl #Efl 

4=1 ^]£.sl ^ ^ 5)5.(13)^- #Hfl^ ^a.e] €(Mll)ol HsLzl^ % o_s. Xl 
3 lc£.(Ql3)Sr *W ^l-Efli- -B-^*>7ll ^, #Efl^ X1H.E} ^(Mll)^ TflolB^fl <y 

7>i£)^ ^J^] DflS.^ ^(Mll)^ <g ^7} ^^-S)7l ufl^ofl Xl 3 i-c 

(Q13)^ H nl-sf €^*>7fl £4. *fl 3 ^(Q13)^ ^^ 7 > *H ^9 

-R-*l*>7] nfl-g-ofl X| 4 SlB^OU)* ^f-Sfl S-f ^EflS tiV^^Jl 4 5 3(115)* ^ 

*ti *>°1 #*fl3. Xl^sH X] 1 ifl^j ^#(103)£- S-f ^Efl^ *\2Lm t^JI, XI 
2 ^#(104)^r *M t ^^ 4 ^*\, XI 4 PM0S H^l^Ei 

(P14)fe ^$)JL, XI 5 PM0S H^l^Ei(P15)^r ^a^cf. xi 4 PM0S B^]^ 
(P14)* -f-*fl X] 2 3l$KVcc+a)* -ff*] ^ X] 1 ^=(Q11)^ ^7} 
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4 4 ^J=(Q14)5. ^^4. 44*1, 4 2 3i3KVcc+a)t- -R-^l«>fe- 4 }nJ=(Q14)2l 
#$)o\) <2}*fl ^ 2 ?flsfl A l^(C12)7> ##£4. ATD -tlS7|- «H ?l7>5)7l 

°fl-g-°ti ^ 2 ^#(15)51 1 -r#(12)4 ^>7M ^-*H ^ # 

^(Vcc)^ #^ #4(VB00T)3. ^-^4. 44*1, ^ i^=(VBOOT)^r 1 ^^(a)S. 

#bW>H ^ ^(VccH 9}7}S\ZL, St!" 2 7ti3rflX|BKC12)7} 2 
(Vcc+a)S. %-^7] nfl^-ofl ^ 3 ^^(2Vcc+2a)l- -ff-*l*>7ll ^4. 

l"^ it(Mll)£| TflolH^l <y7>5]if- ^ 1 in.= (Qll)7} ^ o] 

^lltt 0 ] ^(VccH 1.7~2.6V^ nfl *\) i i^=(QH)7> 3.6-3.9V ^3E# -£}- 

^]^>7ll £1^ ^iS-el 41S.(13)^ # £11 4=1 -KMllH ±7]$. 

^*V^ ^1 3 i^(Q13)Tr S.^- A o Vl W -H-^^>71] £4. *fl 3 iL^.(Q13)^ ^1^7> 5.4- 
^-Efll- -R-^l^l nfl^-ofl ^ 4 <yt*]EKll4)-I- -S-Sfl «H ^-Efls J! *ll 5 

(115)1- ^eflJL ^^^M 1 ^^H 1 ^^"(103)^ -^"Efl^ A}-^ ^ 

^4^, 2 ^(104)^ S.^- #£fl£| ^15.1- #^4. 44*1, 4 PMOS H 

€^1^e^(P14)^ ^^.5.5] Jl, 5 PMOS B€*l^l(P15)fe ^-^ ^(VccH 

4 ic=(Q14)S ^Sl7l afl-g-oll ^ ^i^-(Vcc)^] z\) 2 7fl3iflAlEKC12)7|- 

4. ATD ^1JL7} §V°1 A o v ^flS- <a7>El7l xcfl^^ ^1 2 -*fi^ ^#(15)^ 1 Jf-i 

^ ^#(12)4 4^7>4 ^^-ofl ^(VccH #^ #4(VB00T)S ^€4. 

44*1, #^ ii^(VBOOT)^ 4| 1 #$)(a)3, HS}4*m #Eflofl*l ^ ^(VccH 
71-slZL, S*V 2 7fl3fl A l^(C12)7V ^ ^SKVcc)^ ^S]7l trfl^-ofl *fl 4 ^ 

^(2Vcc+a)l- ^cf. 
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<r^£r ^1 2 *i3KVcc+ a )5 ^-^sq^c-fl , ^1 1 ^<2^ Jfi*g ttfe)- -§ 

olofl o]^ fl 2 3 ^^(2Vcc+2a)S. ^-^s]7]^ z\] 4 #3U2Vcc+a) 



<28> 2 2^^- ^<H1 ^-g-^ ATD ^S. *l<S-¥-£l <U ofll- M-^-^fl 

<29> ^ ^KVcc)^- *)1 1 i^£.(Q21) A}-o]ofl ^ i *i* 0 V(R21)a!]- ATD *\2L°\} nfe)- ^ 

^1] 1 PMOS H*a*]iE-KP21)7> ^^r€4. *fl 1 ic^(Q21)Sf ^x] ^>(Vss) <H] 
ATD ^iioll 4^ *)1 1 NM0S S^l^s] (N21)7> ^] 1 PMOS B^^l^ 

eKP21)^ *ll 1 NMOS H€^l^Ei(N21)^ 1 <ytH£Ul21)-I- 1 ^H(Q21)<Hl 

*fl 2 ^%V(R22)2l- 4^r^ 7fl3flAlEKC21 C23)7> ^#£H, 1 i^EL(Q21)S} ^ 

^fe 2 <?]t>lEKl22H ^sfl tiV^i^tq-. NOR 7llolH(21)fe 2 ^^(122)^ a] 

ATD ^1J1# ^e) 2i^}Jl, NOR 7)H:E(21)£) ^ ^IJife 3 

(I23H1 ^*fl ATD -tls (DELAY_ATD)S.a-^ #^=14. 



H o v ^^r 711^^ €^*>^ ^4 £4. <^I=efl>i7} oil- ATD 
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^1J17> s-H ^EflS. 9}7}^Jl, «W ATD ^{3l7} Xl 1 ^ Xl 2 ^1 »H ^(121 ^ 

122)1- ^l^^cf. X| 1 ^ Xl 2 ^1^EKI21 ^ 122)1- **fl *1<3^ ATD ^IJ:^ *1 

ATD -<0S7> NOR XHB(2lHl d]«f| fee} S^£l<X S-f <$$\S. %;%S\3L, 
#31^ ^!Jl7l- XI 3 ^ltf|Bl(I23)ofl Sl^fl *H ^-EflS. #^ ^ 

(DELAY_0UT)« #^4. 



<32> *}^] ^7>(Vcc)^- #3 #*KVREF) A>olofl ATD *1<£ 3 5.^1 #^ ^IJl, ^ *1<£€ 

ATD ^!Jl(DELAY_ATD)7l- Xl 1 <ytf|e1(I31)# **fl ^1Jl°11 ^-^^ Xl 1 

PMOS H€^l^Ei(P31)7> ^sltf. ^ ^XVREF)^- Xl 1 ic^(Q31) Xl 1 NMOS 

H^l^Ei(N31)7}- ^^l^, XI 1 ii^(Q31)^ ^xl ^-7>(Vss) A>olofl ^ 2 NMOS J= 
^1>iE : |(N32)7> ^^^14. ^XVREF)^- ^*1 ^V(Vss) ^H°fl Xl 1 2n=(Q31)£l 

x\$]d\] rcj-s^- XI 3 NMOS H^^1^bXN33)^ Xl 1 (131)^1 #^ <J.5L°fl nj- 

A t 1 *^ XI 4 NMOS H^^1^E|(N34)7> t§ ! ^^t}. SHE, H ^€ Xl 1 ^ 
X] 2 NMOS H^liEi(N31 ^ N32)£f Xl 3 NMOS H *1 i E] ( N33 ) ^ *g H 3^5|jl, Xl 4 
NMOS H$*1^£KN34)£. ^1 ^€4. 



<33> 



= efl>i7> ^ols>^ ^#^>o^ ATD ^!Jl7} S><X ^-Efl^ <^^S)J1, °}°\] t4El- ATD *1 
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<S ^]JL(DELAY_ATD)7> *}o) A] i •ytHEKisiHl ^*fl 

s\o] i PMOS H^^l^Ei(P31)# €-8^1 71:2, *ll 4 NMOS H^l^Bl (N34)# ^^.H^l 

^lcf. rcj-eH, £Q ^(VccH ^1 1 PMOS (P31)!- ^Sfl %:% #*}(VREF)3. 

#^ ^KVREF)^ ^€ ^1 i ^ ^1 2 NMOS B^^l^Bi(N31 

31 N32)^ <>1#4 %4tQ *H 3 NMOS H$*]^Ei (N33H1 ^«fl ^, 

^Efl-i- -f}-*l£Kr #^ ^>(VREF)5l *i$H rc|-e|- l NMOS B^l^Ei (N31)7}- 

1 i^(Q31)S ^-g- ^■&}JL, *H 2 33 afl 3 NMOS H^^l^Ei(N32 3l N33)7> 1 
i^=(Q31)^ i*)-^ <4eM, °1# NMOS S€*1^(N31, N32 3l N33H 

^1*11 #^ #7>(VREF)^ ^7} ^^i^cf. 



*l<y-ol <y^S|^ #Q ^>(VPPI)Sf ^1 1 ii=(Q41) A>olofl ^ 

^KOUT)^ ^ofl tc}-s}- l PMOS H3l*liEi (P41)7> Jl, *fl 1 J^JE 

(Q41)i4 ^>(Vss) *>°H < 8^ ^]J:(INH ^-e}- ^-§-5}^ 1 NMOS 

(N41)7> ^^^cf. #Q °m ^KVPPI)^ #^ #7}(0UT) ^}o]d\] ^ i 2rJ=(Q41)£] ^ 

^1 2 PMOS B^^]^El(P42)7> #=3 #*K0UT)sJ- & 

*>(Vss) a>o]oii 0^ a]^(in)^- ^r^Al^l^ 4 1 <&v]b\ (141)5] Aljrofl nq-e]- 

^) 2 NMOS e^)^Bi(N42)7> ^^^cf. ^7^ , og ^ aI^(IN)^ 1 ^ 
^(103)^ ^ aJJaj s]^.(i3)^ *1] 2 ifl^J ^(104)^ ^ 

4- « S]S(13)^ #^o] *)<£Q ^Jro]^. 
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^ ^]Jl(IN)7} S-f ^Efls 1 NMOS B*a*l^BUN41)7> €-SL='s|al, 

Xl 1 $133(141)* -§-*fl -s}°] -^-Hfl^ aV^sH ^ 2 NMOS H3l*liEi (N42)7> €£r^!3-. 

XI 2 NMOS S^li3(N42)Xl 3]5fl #7}(0UT)^ 5.-^ ^Efl7> S)JL, 

o}6\] o]*fl Xl l PM0S H^^l^&|(P41)7l- ^i^^cf. 43-^, Xl 1 ^=(Q41)X1 ; £ < £ 
(VPPIH 9l7}s\o] Xl l ^^L(Q41)^ <5}<X ^-i- §>zi , cjs. o]*fl x| 2 PMOS BS£ 
*1^(P42)^ H^-Hsl7l ufl^-cHl ^>(ouT)^ ^Efll- -fj-xl^X) ^cf. 

^ ^}JL(IN)7} is\o) -a-Bfls. ^Sl^ Xl 1 NMOS Hiffl*liEi(N41)7} €£3j1, Xl 
1 3133(141)* ^f-^fl S-f ^Efls. #313 <H Xl 2 NMOS H^^l^Bl(N42)7> €-2-H^3. 
XI 1 NMOS H3l*1^£KN41)oll 3*11 Xl 1 ii.E.(Q41)3 %\$\& S.^- -#Ej]7> 5} JL, 
°1 °fl 3*11 XI 2 PMOS H^3^3(P42)7} ^^r^cf. t4ej-^ ; 2 PMOS Hiffl3^3(P42) 

i- -§-*n ^kouds ^ ^(vppih <y7>£ij7, #^ ^Hoim^r 

(VPPD3 33* -8-^1 ^>xi €3. 



[#^3 JL3-1 

33 ^-o] ^- tJ-^Xl 3^, ^Eflal-ol 5.1= XH XI 1 XI 2 

JMiig XI 1 = 33-33^, JE^XH XI 1 -f-^ X] 2 

5. -¥-^3^X1, x] 1 ^3 ^^Xl of el- l-efl^ XlJE.3 -S3 >g 
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« 4. 4fl^ Jl, o]6\] o]*fl ^1 2 ^-^^ 
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11 

±^ ATD ^ 7l§ *I°M: ^A]7l7l W 7l$ ^ 

^-7] ATD ^IJ:^ n ti}^. Ajioil tcfe.} #^^>7l ^tb ^1 1 

#7] 7l^ ^<y-4 ^"71 ^ 1 ^l^ofl ^ #2114=1 *H5.e} il 

■a- ^"71 #efl4=) *ll£.Bl ^ tIHh 3r*Hl t y7>sl^ ^ 1 

oj jf^^ ^oj-ofl uj-e]- ^!Ji7l- ^st-sl^r sis; 

^7l *fl 1 SjS^ ^4 ^-71 ^ SjS^ #^ ^l^^l ^ #71 

^1 1 -^i^ ^-i^ ^°J-^r <y7Hr}7l ^ ^IS; 

^a-7i atd ^ij^i ^ #^ ^}ofl ^ ^^-*>ji, ^ ! sis 

o) JjL^tg ^«y-ofl nj-ej- Jf^sH -Jf7>^l efl^sl ^-i^ *I<£h8: #71 

#^ #^^>7l ^tb *ll 2 ol^^i 7 A^r ^$°-£- 

2] 

^1 l %H1 , #7l 7l^ ^ SlS-^-^ #7] ATD ^1J1# *1<£ 

Al7l7l ^tb ATD ^Jl *1<£ SIS; ^ 
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^-71 ATD 4±3L *1<3 3S°]1 ^sfl *1<£I£ ATD ^15:^ rt|-e(- ^HM?l7l 
71$ ^ sis.* £^-*H ol^-c^^l 3^ s^o s 

3] 

<H 2 icJEL^ ^ofl ^5)^- ^ 1 PMOS Hi^l^Ei ; 

1 NMOS JE*a*l^&| ; 

^7} A] 2 lc.JE.aj. ^7] 1 inJE AVolofl # 7 ] ATD Al^ofl rcj-H} 

*fl 2 PMOS ; 

^-71 *j) l J^£I<4 ^-7]- A>o]o|] ^^s)o^ #71 ATD a}^ Al^ofl ^ 

NMOS H^^I^eH- s^o^ ^ 

l^^tt 4] 

^1 1 1H #71 ^ ^"7]-^ cf7> Aj-Ojol] ^EjoJ, 71] 

°1H ^7>7> ^71 #7}<4 PMOS B^fl7]^El; 

A o V 7l #^ ^7>^ A^ojofl ^i}^, #71 7)^ ^oj-ofl CC^e}- NMOS J= 31 

^l^E-1; ^ 
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^"71 afl 1 ^o\) tcfe^ ^E)^- #2fl3 nfls.^ 5LM 

5] 

^ sis. 

[33^ 6] 

^ A J"7l *\) 1 -fr^ S-f efl^o) ^oj-^. ^<5}-7l ^t!" 

1 

^7] 1 i^^J ^^ Aljiofl ItJ-e} ^-71 *ll 1 

^| 1 PM0S S^l^Ei; 
^7l ^ #^ AlJrofl n)-ej. ^-7] ^ i Jf.^ Jfi^ S 

^"71 ^1 2 i^^l #^ Al^ofl uq-e}- ^-71 #Q ^7|-*>7l W 5 
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7] 

^4-s)o] ^] i ^co^ ^oj] *|] l PMOS B^*]^ ; 

1 NM0S S^l^ ; 

#7} *\] 1 :t2EL2f ^> A>olofl ^^5]^ ^1-71 ATD *±SL°\} ^5]^ ^ 2 

PMOS H^l^Ei ; 
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